Strict solutions u of genuinely nonlinear homogeneous hyperbolic equations in two independent variables with initial data A(x) of co pact support become singular after a time interval of order IflI l. In higher dimensions solutions initially of compact support are likely to have life expectancies of orders 1I4r-:i-at least. This is proved for the special case of solutions u(xi, ..., xD, t) of a second order equation utt = M2-* a ju; where n > 3 and where the coefficients a1j are C"-I-unctions in the first derivatives of u, forming a symmetric positive definite matrix.
It is well known that solutions u(x, t) of quasi-linear homogeneous hyperbolic equations in one space dimension tend to develop singularities after a finite time (see refs. 1 and 2). Indeed, if the equations are genuinely nonlinear and the initial data f(x) are of compact support and of sufficiently small amplitude (measured in a suitable Sobolev norm IflI), the singularity-free life span of a solution is of the order -11 Higher dimensions provide more room for dissipation of incipient singularities, so that the chances for survival of solutions could be expected to be better for quasi-linear hyperbolic equations in more independent variables. This is confirmed in the present note for the case [2] are imposed, where f E Co' has its support in a ball of radius r. For f we use the norm
jal-m+1 ldl=m Here m = 2n + 7 only depends on dimension.
THEOREM. A C"-solution u(x, t) of (1), (2) exists for 0 < t < T, as long as T satisfies (IV11 +TIIfII2)(1 + log (1+ rT)) < K when n = 3,4, [4a] lf IIf + I 1 2 <Kwhenn >4.
[4b]
Dedicated to Richard Courant When tflfli is sufficiently small, the scheme is stable for nk2 Eaii < h2.
[6c] [7] Moreover the 12-norms of all divided differences of v can be estimated in terms of those of f, uniformly in h. The resulting compactness permits passage to the limit in a subsequence for h -0, and yields existence of a solution u of [1] 
